ABSTRACT
INTRODUCTION
The mate-tree( Ilex paraguariensis St. Hill) has played an important role in the socio-economic development of Southern Brazil. For a certain period of time it was considered the second most important raw material for the Brazilian collection industry, following rubber-tree. In the State of Paraná, mate collection was an important economic activity for a long time. With the expansion of other crops, the importance of mate collection as a cash activity gradually decreased. The industrial sector which relied on mate as a raw material was seriously affected as well (Mazuchowski,1991) . During the early 80's, the increase in area of annual crops, particularly soybean and wheat, destroyed most of the remaining native mate groves. Due to the still significant contribution of mate to small farmers' income, the government of Paraná set incentives for the production of mate plantlets. These plantlets are the usual material for propagation (Lozano & Santos, 1991) . The incentives led to the improvement of the old native mate groves as well as to the establishment of new cropping areas. As a result, in 1995 mate production in Southern Brazil rose to 675,000 tons (fresh weight ), Brazilian mate exports reached 26,000 tons, and 260,000 people in 131 municipalities were involved in fresh mate production (Hucker, 1995) . The increase in the acreage under new mate groves has been followed by greater problems in plant protection, both in nurseries and field conditions. Important losses have been observed due to inadequate nursery practices, inappropriate transplanting and poor quality of plantlets (Lozano & Santos, 1991) . Contaminated plantlets are the main source of diseases, pests and nematodes in non-contaminated areas. The dissemination of root-knot nematodes is particularly important because of their wide range of hosts, causing economic losses for mate plant and intercrops as well. In addition, the infected soil is a permanent focus for further dissemination (Lozano & Santos, 1991 (Lozano and Santos, 1991) . According to Tihohod (1993) , the greatest losses occurred when susceptible plants were contaminated during the seedling stage. Adult plant may also produce significantly less and even become susceptible to other pathogens. Nematodes become more harmful when associated with other pathogens (Monteiro and Ferraz, 1992) . Lozano and Santos (1991) observed small galls and egg masses in the root systems of mate plantlets previously infected with M. hapla, M. incognita and M. javanica. However, more knowledge is required about the damages caused by M. Incognita and M. paranaensis to mate, as well as these nematodes' life cycle and reproduction in roots (Klein et al., Mauch et al., 1991; Campos, 1978b; Lordello, 1981) . This study was conducted in order to assess the pathogenicity and damages caused by Meloidogyne incognita (races 1, 2, 3 and 4) and M. paranaensis , to mate plantlets. This could improve the performance of old mate groves and increase the area with new ones.
MATERIALS AND METHODS
The experiments were conducted both in greenhouse and laboratory.
Inoculum of Meloidogyne incognita and M. paranaensis were multiplied in the roots of tomato plants (Lycopersicon esculentum) cv. Rutgers and green pepper plants (Capsicum annum L. var. annum) cv. California Wonder. Hussey & Barker technique (1973) , adapted by Bonetti & Ferraz (1981) , was applied to extract nematode eggs. The inoculum were quantified and calibrated by using Peters' lamina under binocular microscopes. The randomised experimental design consisted of six treatments and ten repetitions. Each plot consisted of one plantlet with six to eight true leaves in the middle of a 1.5 litre plastic pot. The substrate was prepared with sandy soil, clay soil and rotten cow manure (1:1:1), and treated with metil bromide (150ml/m3). Sixty days after transplanting, 5,000 eggs of M. incognita (races 1, 2, 3, 4) and M. paranaensis were inoculated in the rhizosphere of plantlets. The inoculum was distributed in two semicircle furrows 1-2 cm deep around the stem. The previously adjusted concentration of inoculum, containing both eggs and young kinds of M. incognita (races 1, 2, 3, and 4) and M. paranaensis , was then applied to the furrows with an automatic pipe. The influence of M. incognita (races 1, 2, 3,and 4) and M. paranaensis on plant height, as well as the dry and fresh weight of roots and shoots were assessed 120 days after inoculation. The average number of root eggs and the reproduction factor were also assessed. The number of eggs per root was determined by applying the Hussey & Barker (1973) technique. Roots were cut in 5cm pieces and ground in a blender with sodium hipocloride (NaOCL) at 0,5%, for twenty seconds. The number of eggs was estimated by counting them in three samples of 1,0ml of the suspension, by means of a binocular microscope. The reproduction factor (Hadisoeganda & Sasser, 1981) for each plot was calculated by dividing the number of eggs per root system by the inoculated population, on the 120 th day.
RESULTS AND DISCUSSION
M. incognita and M. paranaensis significantly reduced root and shoot fresh weight, shoot dry weight and plant height (Tables 1 and 2) . As proposed by Tiholhod (1993), infected plants was likely to perform poorly in the field, as compared to those not hosting the nematodes. No significant differences among nematode races were found in root fresh weight, but infected roots weighted less than the control roots (Table  2 ). According to Bird (1970) and Viglierchio (1979) , a lower development of infected roots might not be reflected in root weight, because gall weight could compensate for the reduction in root development. Therefore, root fresh weight was neither sufficient nor reliable to assess plant tolerance or susceptibility to phytonematodes. The number of eggs in roots was basically the same for M. incognita (races 1 and 2), and larger for plants with races 3 and 4 of M. incognita and M. paranaensis (Table 3 ). The reproduction factor in inoculated plantlets was always above 1, indicating mate susceptibility. Higher levels were found for M. incognita (races 3 and 4) and M. paranaensis (Table 4) . (**) Averages, followed by different letters, are statistically different at 5% Tukey. 
